Radiation heat transfer in disordered porous media includes prescribed irradiation in as well internal emission. The infrared irradiation of compacts of dielectric, random poly-size nano-particles has been used for up-conversion lasing (absorption and then emission at higher frequencies, lower wavelengths, including visible). Irradiation of powders has also been used in nano-manufacturing. Figure 1 shows a laser drilled hole in a compact of yittra doped particles. Due to particle size and packing randomness, this field enhancement can cause local melting which then further localizes the heating since the liquid preferentially absorbs the radiation.
Fig.1 A laser drilled hole in a compact of yittra doped particles
Traditionally, porous media are treated as a single continuum with effective properties using the equation of radiative transfer (ERT). The effective properties are derived from the spectral, radiative behavior of a single, isolated particle, using large and small particle size approximations, or with such approximations (Mie theory) and by inclusion of some inter-particle interactions (dependent scattering). Then ERT determines the local radiative intensity in the medium. While the theory of dependent scattering allows for the coherent superposition and a local enhancement of the electromagnetic filed (the so-called Anderson localization characterized by mean-free path of the order of the particle size), the existing effective property treatments are not capable of demonstrating this phenomenon. In this study, using one-,two-and three-dimensional, dispersed solids, with random, non-uniform size distribution, and using the Maxwell equations, the propagation of EM waves and local field enhancement are determined. The results show field enhancement to and a few orders of magnitude in some random arrangements, and the related photon localization. Figure 2 shows a typical field enhancement (|E| * >1). We plan to shown that ERT, being a statistical average of the Maxwell treatment, is not suitable for the prediction of this localization. 
